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well as processes and intermediates useftil for preDarinT,,^ 
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herpesvrrus mfection using such compounds or salts * 



IXAMIDES AS ANTIVIRAL AGENTS 



R 2 



5OCI0: <WO 00536 10A2. I_> 



15 



20 



25 



WO 00/53610 

PCT/USOO/05937 

CARBOXAMIDES AS ANTIVIRAL AGENTS 

FIELD OF THE INVENTION 
The present invention provides 4-oxo^,7-dihydro-lhieno[2,3.b]pyridine-5. 
cartoxamide derivadves, more specifics,*, S^aminocaAony,^^^ 
m.eno[2,3-b,pyndine derivadves of fomrnh. (I), which are useful as aniivira! agents (e g as 
agents against viruses oftheheipes family). 

BACKGROUND OF THE INVENTION 
The herpesviruses comprise a large family of double stmnded DNA viruses. They 
arealao aaource of me mos, common vim, iHnesses in man. Eight of the he*es viruses, 
herpes smrp,ex ™us fypes 1 and2(HSV-, and HSV-2), variceUa zoster vims (VZV) 

7, and 8 (HHV-6, HHV-7, and HHV-8), have been shown fo mfec, humans 

HSV-1 andHSV-icausehe^edcIesionsonthelipsandgemm.s.mspec.ively 
They afco occasionally cause infecdons of fhe eye and encephaUfis. HCMV causes birth 
defect m mfants and a varied of diseases in immunocompromise* padenfs such as 
renmus, pneumonia, and gastrointestina, disease. VZV is the causadve agent of chicken 
pox and shingles. EBV causes infecdons mononucleosis. „ can also cause .ymphomTL 
tmmunocompmmised patients and has been associated with Ba«, lymphoma> 
-sopharyngea, carcinoma, am. HodgHns disease. HHV-fi is me causative agen. 
and may be associafed wifh muhiple sclera and Cuonic fadgue syndrome HHV-7 
disease assoclaUon is unclear, bn, i, may be involved in some cases of roseola. HHV-8 has 
been associated wifh Kaposi's sarcoma, body cavify based lymphomas, ami midtip.e 



INFORMATION DISCLOSURE 
IP 830,849 discloses an artay of compounds ma, may genericaHy include 
compounds of fommla I wherein R* is halo, and * is bydrogen. The compounds are 

1 a inhibi ' OK - N ° **** "** * ~ «>r the compounds 

WO 97/40846 discos a phamraceudcal comprising an LH releasing hoLne 
agoms. and an LH ..easing Hormone antagonist. Tne Closed LH releasm ZZ 
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(c) CN, 

(d) NO,, or 

(e) F; 



R 2 is 



R 3 is 



(a) H, 

(b) R s , 

(c) NR 7 R 8 , 

(d) SO^R 9 , or 

(e) OR 9 ; 

(a) H, 

(b) halo; 

(c) aryl, 

( d > S(0),„R 4 , 

(e) (C=0)R 6 , 

tf> (C=0)OR 9 , 

(g) cyano, 
(h) 



is 



het, wherein said het is bound via a carbon atom 
(i) OR 10 , 

0) Ohet, 

(k) NR'R* 

(1) SR 10 , 

(m) Shet, 

(n) NHCOR 12 , 

(o) NHSOjR" 2 , or 

C,^, which maybe partially unsaturated and opuonaliy substituted by 
(C-OC.alkyl, or SO,,^ 9 ; 



(P) 



(a) H, 

(b) halo, 

(c) C M aIkyl, or 
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R'°is 

(a) H, or 

(b) C,. 7 alkyl optionally substituted by OH- 

R" is 
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5 (a) 


OR 10 , 


(b) 


Ohet, 


(c) 


Oaryl, 


(d) 


C0 2 R' 0 , 


\F) 


net, 


»" (i) 


aryl, or 


(g) 


CN; 


R ,2 is 




(a) 


H, 


(b) 


het, 


15 (c) 


aryl, 


(d) 


C 3 . 8 cycloalkyl, or 


(e) 


C,.7alkyl optionally substituted 



R"is 

(a) (P=0)(OR ,4 ) 2 , 

20 (b) COCCHACON^HCHO.SO/M*, 

(c) an amino acid, 

(d) C(=0)aryl, or 

(e) C(=0) Cl . 7 alkyl optionally substituted by NR^ aryl, het, COJi or 
0(CH 2 )„C0 2 R'<); - ' 

25 R' 4 i s 

(a) H, or 

(b) C^Talkyl; 

each i is independently 2, 3, or 4; 
30 each n is independently 1 , 2, 3, 4 or 5; 
each m is independently 0, 1, or 2; 
M is sodium, potassium, or lithium; 
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double or triple bonds in the chain * } 

NCXJwhe.i.Xisabl^roc rrr? 80 '" 0 "-™ 0 ^^^ 

particularly a benz-derivative or one derived hv fi • derived therefrom, 

tetram^i „• OTV ^ by ^ m g a P^Pylene,trimethyleneor 
tetramethylene diradical thereto. 

15 When R 4 together with R 3 form a carbocyclic R 4 anH r 3 ♦ ,u 

6 -^^..^^J^ 11 ^ ~can b ea3,4,5,or 

"Amino acid," includes a residue of natural amino acid (e g Ala. Ar* A<m a 
Cys, Glu, Gin, Gly, His, Hyl, Hyp, He, ^ Lys , ^ phe J^trT T ^ 
ValVinDnrT „ * * <> ■ Thr » Tr P> T yr, and 

2 a nh T » ^ mm * mai *** «■» Phottphoserine 

20 Ptosphothreomne > phosphotj TOS mehydro ) tvomli n . P 

acid, octahyaroiuoo^-carbZic ^^.T^T^^ ^ 
-» ^ u ,. statme, 1.2,3,4,-tetrahydroisoquinoline- 

^rr?^ Pheny ' 8,yCi,,e - "™*^ —sine. »d 
tert-bu^Iglyctne). An anano acid can conveniently beting, 
« ^«ndof fom nlaIth I „„^ Ule ^„^ y ^ t h * edt0 ' i,erOTafaderof » 

outer convenien, point of J^ZZ^T , T ^ " °" 

fonn«.a I through the carboxy terminus. rana ""' er ° f * CO,DpOUnd ° f 

It will be appreciated by those skilled in the a „ .h.. „ 

mvennon encompasses any racemic, oph'cally-acdve no.™ „ ' 
stereoisomer ' P ol >™ OI P h " : . tautomeric, or 
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When C,. 7 alkyl is partially unsaturated , it can specifically be vinyl, allyl 1- 
propenyl,2-propenyl, ,-butenyl, 2-butenyl, 3-butenyi, 1,3-butadienyl, 1-pentenyl 2- 
pentenyl 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl 

5 r yU ; ProPynyl1 ^^^-butynyU-butynyl, 1-pentynyl, 2-pentynyi, 

5 3-pentynyl, 4-pentynyl, 5-hexene-l-ynyl, 2-hexynyl, 3-hexynyl, 4-hexyr.yl, or 5-hexynyl 
«-alueforHetisafive^^^^^^ 
unsaturated „ng containing 1 , 2, 3, or 4 heteroatoms selected from the group consisting of 
non-perox.de oxy, thio, sulfinyl, sulfonyl, and nitrogen; as well as a radica, of an ortho 
fused bacychc heterocycle of about eight to twelve ring atoms derived therefrom 
particularly a benz-derivative or one derived by fusing a propylene, Methylene' 
tetramethylene or another monocyclic het diradical thereto. 
A specific value for R' is F, CI, or Br. 
A more specific value for R" is CI. 
A specific value for R 2 is H. 

A specific value for R 2 is R 5 , NR 7 R 8 , SO^ 9 , or OR 9 . 
A specific value for R 2 is R 5 . 

A more specific value for R' is memy. emy., pmpy, isopIopyl bmyi _ , 

J^ydropyranytexyjprop,,, 2-morpho.inoemy,, 2« li e ttlyl a m in„ ) « hyl , a-tdhnemy!- 
»»o)emy 2 . piperidinoethyl , 3-piperidin.propy, lO-^M***^ 2- 
(mtsop^ylaminojemyr J-pyrmHoin-.-y.ethy,, 3Kdimemy 1 amino)propy 1 , benzy , 
fluorobenayl, 3-phe„ ylpropyl , 2-teeahy^furanylmethyl, 2-pyrmhdinoemy, 3- ' 
pyridylmethyl, or vin y l. 

A more specific value for R 1 is methyl, ethyl, iso pro p yl , 2-hydroxyethy. 
2-(dicthylammo)ethyl, or 2<dimelhylammo)ethyl. 

A specific value for R> is H, halo, S(0).R«, (00)R«, (C =O)0 R ', cyano. or C, 
^kyl wmch may be partially unsaturated and optional* substihtied by one or more ' 
subsmuents of the group R", OR" SR», SR" NR-R-, Uo , ( c=0)C,.,a^y. and SO Jf 

A specific value for R> is C,,alkyl which may be partially unsaturated and 
optionally substituted by one or more substituents of the group R" OR" SR» SR" 
NR-R-, halo, (C=0)C,.^y,, and SO„R>. ' ' ' * ' 
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(e) CN. 

A specific value for is C,. 7 alky, which may be partially unsaturated and is 

» R . R . S 0ro R . and OC^alkyl, which may be fiuther substituted by het, OR", or 

A specific value for R« is C,. 7 alkyl, which may be partially unsaturated and is 
optionally substituted by one or more aryl or het. 
A more specific value for R s is C,. 7 alkyl. 

The invention also specifically provides a compound of formula HI: 




or a pharmaceutically acceptable salt thereof wherein, 
R 2, isCl,Br,CN,orN0 2 ; 

be oJT " H " ******* -™.°).CH,. SO*" or COR*, C,.^, which tnay 
unsaturated and optionally substituted by R* C^alkyl which may be partially 
.5 unsarararad and optionally Crated by R» OT C^cyOoaKy, which nray Jp^T 
unsaturated and optionally substituted by R»,R»orR»; 

^■tR" and R* 1 is independently H, halo, arvl SCOi R» rnD» ,. „ 

each R* and R 26 is independently H or C.alkyl; 
by RM; R " " Cu7aIkyl ° Pti ° naI,y SUbStitUtCd * R * * C^alkyl optionally substituted 

25 SR» 'ITITI ^ ** ^ ^-^1, OR- OR", OR*, 

25 SR.SR.SR-m-R^cHCOR^CO^orCH^R^; 
R^isHorC^alkyl; 
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Another specific value for R» is C,., alkyl which may be substituted by R" 

^*«specificvalueforR»isC, > al.cy l whichi S pa rf aily UIB a«u raK dandis 
substituted by R 33 

A specific value for each R» is independently H, halo, aryl, S(0)„R» COR» 
S cyano, het, CF„ OR», OR-, SR», SR 31 , NR»R» CH(OR»)R» CO,R» CH(COOR»i 

substituted by R 28 ; F y 

he, or cTf TT ^ ^ *" " i, " ta > >md ^ COR", cyano, 

he, or C ,alkyl winch may be partially unsahn.ted and optionally mlbMaM by R „ 

10 the proviso that at least one of R u and R 1 * is hydrogen. 

■ ^ 0 * WS ^ fic ^ f »^R 0 iau 1 dependenUyC,^n t yloptio M lly 
substituted by R" with the proviso that at least one of R 23 and R M is hydrogen. 

Another specific value for each R» is independently partially unsitturated 

™^!r ThT ^ " (ZOT£> " CH = C «™ or 

•_C(CH ! ).R with the provrso that at least one of R" and R" is hydrogen. 

> HTZT <C,: ' 2 --«y,, ^2-roetboxyLy^y ' 

^(a-Kttahydropyranyloxyjpropyl, 2-morpboltaoe.hyI, 2.(dieu,ylamro o)ethyl 2- 
«"-W^>«W. 2-piperidinoethy,, 3-pipeHdinopropyl, 2-( 1 -meroy I py ro .idu,2- 
» 2<a,,sopropylaromo)eroy 1 , 2- P y t roUdin-,-y,eu,y t S^diroeroylaroinOpropyl, or 

■s 2tdi ^"""^^^^it-yUWisop^z^^ 

5 2Kdtethylarou»)ero y l,or2-{droiethyIamino)ethyl. 

Another more specific value R= is meroyl, or 2<diroeroyla m ino)eroyl 

^^^cvalueforR-isrodependenUya-hydroxy-.-propynyU, 
3-hydroxypropyl when R" is hydrogen. 

A specific compound of formula I is a compound wherein R" is CI- R" is 
' -(CH ; C Hl OXH, -(CH ! CH J 0,„CH„SO ! R», COR», C^Bty, wbichmay bepartiaHy 

unsam^dandopnona,, y ^tuted by R» . C,.,aUcyl which may be panially unsarorated 
»d ,s substituted by R», or C, .cyCoallcy, which may be partially unsaturated and 
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y ■ — . n un 



135 °C 

SnClj [— X»N02(A-2) M CO^Et 

X = NHj (A-1) 



OH O o O 

4-R'-C 6 H 4 CH2NH 2 t A-7 
CDI j 



190 °C 



NaOH OH 
aq - . - J-*A^ C °*H 



R -OfSr c 



A-5 

Chart B. 



formed as in Chart A to yield abides analogous to A-6 and A-7 



B-1 

B-2 



10 Chart C. 



15 



15 



OOCID: <WO 00536 10A2J_> 



WO 00/53610 0*. 

W PCT/USO0/OS937 

Chart E. 

Co m pou»d B-l is treaKd witt, ^ (I) cyani(Je , 0 ^ ^ ^ ^ 

OH O Q 



E-1 

E-2 



Chart F. 

Compounds of the formula F- 1 are treated with an n u 

formula F-2. The esters are converted to amides of the formula a 7 ■ ^ 
» 0 with a substituted henzvlamine or via hydrolysis £££ f^T 
treatment with carbonyldiimidazoie and the amine ^ by 



PH o 



R" 



L. 



A-7 



NaOH I 
aq. j o 

R" 
F-3 



15 Chart G. 



PalladiumandcoppermediatedcouplingofG-UwhereR-Rrorn *u „ 
leads to compounds of the formula D-3 Compound^ T 1 V ^ ^ 

J - compounds D-3 are hydrogenated usino 
palladium on carbon as the catalyst to vield «tm»»~i I B 1151118 

auuyst to yield saturated compounds of the formula D-5. 



o o 



R" N ^^R' 

R- 

D-3 



O O 



R- 
D-5 
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OH O 
E-1 

M 

r~ I-2 R = H 
**" MR« Alkyl 

Chart J. 

-^^Mantocbreac^^^ 

^ an opnonaUy subsd^d alkyl to the prcS e„c of p^ „ ^ 

- opuonaHy subsbbded alcobo, under Mitsnnobn condidons t „ ^ udenopyndones „ 
the general fonnula J-2. FJf CbW 

in 9 H o 

10 J IJ o o 



15 



A-6 (R = H) 



J-1 R' = H 



r 

^ J " 2 R* = opt. substituted alkyl 



Chart K. 



2-Iodo.bienopyndto.-5-caAoxa.nide E-, undergoes paHadiun, catalyzed carbon 
monox.de .nserdon * trappn* by an anune to M ^ 

fonnuUK-,. C«npoundsK-. are «,e„ .reared wdb an opnonaUy subbed a*y,„a„de 

m ° f » '° ** duenopyndones of .be formula^. 

OH O 



25 &1 £K-1R.= H 

Chart L. 



O R* 
K-1 R 

K-2 R' = opt substituted aikyl 
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30 



fl>) aiyl; 

(c) C„cycloalkyl which may be partially unsaturated and optionally 

substituted by one or more substiluents selected from a group 
consisting of R", NRV, SO.R', and C,.,alkyl optionally substituted 
by R", NR'R', and SOJL'; or 

(d) /en-butyl, 

are prepared as exemplified in Chart M. Intermediates bearing the 4-oxo-t 7 
dihydrothienofy-blpyridine ring system are prepared in a maimer analogous to tha, 
precedent in the literature (M. M,E1-Abed.lah. M. Z. Nazer, S. F. Okasha, M Cabs J 
.0 Bompart, P. Mion Eur. J. Med. Chen,. 1998, 33, 33-42; and M. M. El-Abedelah S S ' 
Sabn, A. A. Al-Ashqar/fen-o^fea ,997, 45, 255-254). 2-Bromo-5-chlore-4- 
anopbenecarboxyhc acid (M-!) (prepared as described by S. Ol, H. Nagaya, N. matemi M 
Na^o,H. Yukimasa W 0-97/„7«5, ,997) is activated with U'-c^dfintidazote^ 
.s then treated with ethyl trimethylailyl malonate in me presence of DBU to afford 3- 
■S ke.oesterM-2. Refluxing compound M-2 in acetic anhydride and tteftymrthofonnate 
prevdes eno! .the, M-3. Compound M-3 is men contacted with a nitrogen contenting 
compound of me fonnula RNH, where R may be, bu, is no. hmited to, tite R> definition 
above (e*. cycloprepytamine, ,*„-bu<y,antine, aniune, 3-fmytemine, 4-aminomoreholine 
^^noutylpiperazine, or O-emymydrexyUmine) ,o afford a compoum, of fonmda 

are men cychzed by heating with sodium hydride (or other apprep ria ,e base) in 
tetrahydromran ,„ effort me mieno[2 J .6 ] pyridine-5.caxboxy li c esters of fonnula M-5 
The esters M-5 are heated in me presence of a substituted benzylamine (e g 4. 
cWo ro benzy,amine> and iodine ,o afford me corresponding carhoxamides o^m. fonnula 
•M. Alternatively, cartoxamides of fonnula M-o are prepared such ma. me esters M-5 are 
sapontiied m me presence of aqueous sodium hydroxide affording the .^responding 
carboxylic acid which is men coup,ed with a substituted benzylamine in the presenco of 
U -carhonyhfiimidazole. Compounds of me formuta M-o are transfonned to derivatives 
.» analogous fashion m ma. described in charts G and K. Specifically, compounds of 

fonnula M-o are coupled wim pr0 pargylic alcohol in me presence of Pd(PPh,),Cl„ Cul 

»dd.emy,ami»ete afford compounds of me formula M-7. Sanuatioa of me ahcyny. ' 

funcnonalhy presen. in M-7 by hydrogemmon over a palladium caralys, provides 

compounds of the fonnula M-8. 
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a-glycerophosphate. Suitable inorganic salts may also be formed, including hydrochloride 
hydrobromide, sulfate, nitrate, bicarbonate, and carbonate salts. 

Pharmaceutical^ acceptable salts may be obtained using standard procedures well 
known in the art, for example by reacting a sufficiently basic compound such as an amine 
5 wnh a suitable acid affording a physiologically acceptable anion. Alkali metal (for 

example, sodium, potassium or Uthium) or alkaline earth metal (for example calcium) salts 
of carboxylic acids can also be made. 

Compos of the present invention can conveniently be administered in a pharma- 
ceuncai composition containing the compound in combination with a suitable excipient the 
10 composmon being osefu. in combating vim! infections. Pharmacenticai compositions 
contaunng a compound appropriate for antiviral use are prepared bymemods and contain 
et.cp.ems which axe well known in the art A generaUy recognize compendium of such 
methods and ingredients is Remington's Pharmaceutical Sciences by E.W. Martin (Mark 
Pub Go., .5th Ed, ,975). The compounds and compositions of the pros™, invention can 
be adm.mstered parentally (f„ r examp.e. by intravenous, intraperitoneal or intramuscular 
mjectionX topically, orafly, or rectaUy, depending on whemer the preparation is used to 
treat internal or external viral infections. 

For oral therapeutic administiation, the active compound may be combined with 
one or mom excipients and used in the form of ingestible tablets, buccal table*, troches 
capsules, elixirs, suspensions, syrups, wafers, and the like. Such compositions and 
preparations should conuun a, leas. 0. 1% of active compound. We percentage of the 
compositions and pmparauons may. of course, be varied and may conveniently be betw^n 
about 2 to about 60V. of me weigh, of a given urn, dosage form. Tie amount of active 
compound in such therapeutically useful compositions is such that an effective dosage level 
25 will be obtained. 5 

The table*., troches, pills, capsules, and the like may also contain the following- 
btnders such as gum tragacanth, acacia, com starch or gelatin; excipients such as dicalcium 
Phosphate; a disintegrating agent such as com starch, potato starch , ^ ^ ^ ^ 
hke; a lubnean. such as magnesium stearate; and a sweetening agen, such as sucrose 
fructose, lactose or aspartame or a flavoring agent such as peppermint oil of wintergreen, 
or cherry flavoring may be added. When the uni, dosage form is a capsule, i, may contain, 
m addttton to materials ofthe above type, a liquid carrier, such as a vegetable oil or a 
polyethylene g.ycol. Various other materials may be present as coatings or to otherwise 
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preparation are vacuum drying and .he freeze drying techniques, which yield a powder of 
the acuv. ingredient ptas any additional desired ingredien, presen, in the prcvimis|y ^ 
filtered solutions. 

For topical administrauon, dte present compounds may be applied in pure fotm i e 
5 when they are liquids. However, it wil. genemlly be desirab.e to admimstor them „ fc '" 
skm as compositions or fotmmations, in combination with a dcrmatologicallv acceptable 
earner, which may be a solid or a liquid. 

Usefit! solid cturiem include finely divided solids such as talc. Cay, microcrystallin. 
cellulose, sthca, alumina and me .ike. Useful liquid earners include water, alcohols or 
■0 glycols orwaler-alcohol/glyco, Mends, in which me preset compounds can be disso!ved or 
dtspersed a. effective .evels, optionally with me aid of non-toxic surfactants. Adjuvants 
such as fragrances and additional antimicrobial agents can be added to optimize the 
pmpertiesforagiven use. The resultant liquid compositions can be applied from absorbent 
pads, used ,o imprngnate bandages and other dmssings, or sprayed onto the affected area 
uarngpump-rype or aemsol sprayers. Thickeners auch as synthetic polymers, fatty acids 
fatty actdsalrs and estem, fatty alcohols, modified celluloses or modified mineral materials 
can afco be employed with liquid carriers to fotm spmadable pastes, gels, ointtnents, soaps, 
and the like, for application directly to the skin of the user. 

Examp.es of useful dennamlogical compositions which can be used «o de.iver the 
.0 ™^°"otmu,a . to the skin am known lo dm a* for example, see )acque t et a,. 
(U.S. Pat No. 4,608,392), Geria (U.S. Pat No. 4.992,478), Smith e. al. (U.S. Pa, 
No. 4,559,157) and Wortzman (U.S. Par. No. 4,820,508). 

Useful dosages of the compounds offonnula! can be detennined by comparing 
y*^^.**^***,*^^ Methods forme exttapolation 
of effeenve dosages in mice, and other animals, to humans am known to the an- for 
example, see U.S. Pat. No. 4,938,949. 

The compound is conveniently administered in unit dosage form; for example 
contaming 5 to 1 000 mg, conveniently 10 to 750 mg, most conveniently, 50 to 500 mg of 
aenve-ngredientperunitdosageform. The desired dose may conveniently be presented in 
a smgle dose or as divided doses administered at appropriate intervals, for example, as two 
^^«™**^?*^.T*«^ M ^^^ 9t into 
a number of discrete loosely spaced administrations; such as multiple inhalations from an 
insufflator or by application of a plurality of drops into the eye. 
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Id volume M 5.4 mM HEPES (pH 7.5), 1 1.7 mM KC, 4.5 mM MgC.„ 0.36 mg*nl BSA 
and90nM H-dTTP. Assays are ran with and without CHAPS, (3-[(3-cholamidopropyl)- 
drntethylammonioM-propane-sulfonate) at a final concentration of 2 mM HCMV 
polymerase is diluted in enzyme dilution buffer containing 50% glycerol, 250 mM NaCl 
5 10 mM HEPES (pH 7.5), 100 pg/ml BSA, and 0.01% sodium azide. The HCMV ' 
polymerase, which is expressed in recombinant baculovirus-infected SF-9 cells and 
punfied according to literamre pmcedures. is added a. 10% (or 10 pi) of the final reaction 
volume, ,.e., 100 pi. Compounds are diluted in 50% DMSO and 10 pi am added to each 
well. Control wells contain an equivalent concentration of DMSO. Unless noted 
.» otherwise, reactions are undated via the addition of 6 nM biotinylated poly(dA)-cIigo(dT> 
template/primern. rotation mixteros containing the enzyme, substrate and compounds of 
mterest. P,ates am incubated in a 25 C or 37 C H,0 bam and terminated via the addition of 
40 p^roacuon of 0.5 M EDTA (pH 8) per well. Reactions am terminated within the time- 

^ cations used, i..., 30 mm. for HCMV polymerase. Ten p. of shoptavidin-SPA beads 
(20 mgAm m PBS/10% glycerol) am added following temnnation of the reaction. Plates 
am Abated 10 tnin, at 37 °C, then equilibrated to room tempemturo, and counted on a 
Packard Topcoun, Linear regressions are perfotmed and IC^s are calculated using 
~ computer software. 

20 A modified version ofttte above HCMV polymemseaasay is performed as 

descnbed above, bu, with the following changes: Compounds are diluted in 100% DMSO 
unhl final ddution into assay buffer. !n me provious assay, compounds axe diluted in 50% 

lo, of^t di,hi0thero,0l " *° "* Also, a different 

lo, of CMV polymerase is used, which appears to be mom active resulting i„ a mom rapid 
polymerase reaction. Results ofthe testing of repKscnaa „ of 

assay are shown in Table l.m Table ,,the tern, W refers te activity d«a no, detennhted 
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Table 1. Biological Data (continued) 



Example 



polymerase IC« (uM\ 



HCMV 



HSV 



37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 
55 



VZV 



2.6 

<0.3l 

<0.31 
3.4 
1.9 
1.9 
4.7 
2.6 

,3.8 
>20.0 

19.0 

3 -2 

3.8 

1.2 

1.5 

4.0 

3.2 

5.0 



nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 



nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 



nd = not determined. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
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Physical characteristics are as follows: 
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EXAMPLE 4. ^Bro m o.^ hl o ro be^l)^ hydroxytllialo[2> 3. 6)pyijdine _ 5 _ 



5 carboxamide 



oh o 



Heterocyclic Chem. 1977, 14, 807) (1 00 e) in rwri t , • ( 
« ' » ov 'M*- w g; in t-HClj (26 mL) is added bromine f(\ ™,t \ 

dropwise. The reaction is stirred at rt for ? h tk- . °romine (0.23 mL) 

nn a.u at rt lor 2 h. The reaction mixture is poured into 2N HO 

(30 mL), and the aqueous layer is extracted with CHC1 (3 x 30 m J ^ tu v 

reilux for 1 h. The reaction mixture is cooled to rt and H O ^ , " 

is added until a precipitate for™ n, 2 ( mL) ,s added - Co ™. HC1 

a precipitate forms. The precipitate is filtered off to yield 0 597 tu 
acid as a brown solid. Caroonyldiimidazole m «a • ^ . ( } f ^ 

20 hydrox y -thieno.r2 3 awm 7 1 g) ^ * a S ° ,Ution of 2-bromo-4- 

yuroxy tnieno-i2,3.6]pyndine-5-carboxylic acid (0 597 trt in niv/rp ™ 

is heated to 60 °C and stirred for 1 8 h The re, t ( ^ re3Ction 

benzylamine (1.0, mL)! ^ £e ^ ^ * ^ t0 * 4 -* ta - 

1 * 15 *aaea. i lie reaction is stirred atrffnr7n tl 

is poured into 20% aqueous HOAc (180 mL> JLT , ^reaction mixture 

25 tiUe compound as a white soUd. g ( /o) ° f me 

Physical characteristics are as follows- 



HO 



OH O 



37 
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concentrated in vacuo to yield to yield 0.260 g nn%* of th* 

solid. 8 ( ° /o) ° f ^ tltle compound as an off-white 

Physical characteristics are as follows- 

■27.6, U6.4, , ,4.2, 92.5, 78.7, 60.0, 5t7 4, f ^ ' ^ ' 1319, ^ ^ 
2822,2320,22,8. ,640, ,587. ,534 ,5,2 1353 f<^ 176 ', 3 « 74 - 3 <»«. 2924, 2859. 
(M-H), Ana,. Found: c> ^ 4 MS (BS., Ws 385 

EXAMPLE 7. AH4-CUo K ,benzyl>4-hy t ta,xy-2-(4.hydroxv 1 



OH O 



15 




25 



30 



35 



nuered, and concent „ UTtSLSET ^ " ** M * S °« 

chromatography (CH C, CH OH^T * °" " pUrified ™ «"-»" 
and concentrated in vaono ,o yield a brown solid tkTT^ * *" C ° mbined 
-nL) and 2NHC1 is added un«l a JZT? ^ *" " ***** m DMF < 15 
cohunn ch^nato^y (SS?^*^ * «* > P-«- * 
- combined and c™^ in vac^o ^.S^-- * 
yellow, crystalline solid. g(i!1 /o) of ^ htle compound as a 

Physical characteristics are as follows: 

Mp 242-246 °C; 'H NMR (300 MHz. DMSO *r . s m , 
4-95, 4.54, 3.59, 2.62; JR (drift) 2934 29^28^ ^ * ' " ^ ^ 7AU733 > 
1662, 1646, 1537, 1538, U ^t^^^^' 3 ^ ™> 
58.61; H, 4.05; N, 7.18; CI, 9.02; S, S i,.' ' * 385 ^ " ^ Found " * 

EXAMPLE 8. ^-(4-Chloroben2yl)-4-hydroxv 2 n h V H 
*]pyridine-5-carboxamide ^ ftydrox y- 2 -( 3 - h ydroxypropyl)thienof2,3- 
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OH O 



25 



30 



35 



0 

added co^Lfc « Z% Z %S£VF> ^ DMF 05 mL > " 
5 is concentrated in vacuo Th* . e reactl °n mixture 

vacuo to xieM . ^ soBd which . 4ITw ^T m r ^ COnCen,rattd fa 
(49%) of the .Mecoropound as an off-wbiZoUd. * *" l * aaS7 8 

Physical characteristics are as follows- 

■593, ,568, ,540, ,5,6, .5.!^^^.^^^ "«* 
'9), 973 (7), 490 <U), 489 (43, 488 ( 7 4 * « " ! £ <If ' "* ^ ^ 
125 (41); TOMS (FAB) found 487 07,4 An,, T' 1 I " ^ ' 4 ° ° 3) ' 127 < 14 >> 

732-«««r /„ ,Ami - Foimd:C . 56.46; H, 3.80- N 5 74- PI 

/.32.S, 6.55 (corrected for 3.10% H,0). • ->°».«,o./4,u, 

EXAMPLE 11. 2-Bromo-JV<4^hlorobonzyl>7-e*yl^o x „^ 7 
d,1, y* otta «>'>f2.3-»)pyridine-5-carbo X amide m yl^oxo^.,7. 

mL) is stirred at 190 »C for 1 h ThJr \ I &) ^^^amine (1.84 
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Physical ctaacterisoca are as follows: P " solid 
Mp214-2I8»C; , HNaiR(300MH z . D MSO ju, n ., „, 
430, 1.4* "C NMR (75 MHz, IF^SS^, ^ M '- 7J3 ' 
131.0,129.7,129.1,129 0 1102 108 8 77a Z o i! ' 5 ' 134 ' 9, l331 > 

. •«.. ,489. ,43,, ,408, .^^^^^^ 
473 (M +Hn W Foo^d: C, 42.80; H, 3.O0; n/ 5 8^7.^S 6 ^ ' 



HO 



20 



25 



30 



35 



CH,C (3 x 25 ml,. TlLJZlZ ZT^^r* ^ ^ 
conoentrated in vaouo The W " h MgSO " fflttred - ™d 

Physical characteristics are as follows- y^me solid. 

3390. 2478. i££^f£™ ** ^ ^ 4 '* « 
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ZOZ r"" 6 ,; 3 * W. - «» fil^e is conoid in vacuo 

The resutag yellow solid is purified via cohunu oncography (CH CI 

"* 95:5) - ^ * aud 

^iealT T ^ °" 4 8 (57%> ° fttK - « "id. 

Physical characteristics are as follows- 

456 ^ P !^° C; ' HNMR(30OMHz -DMSCW,) 8 ,o.«2, 8.72, 7.41-733 7 20 
148.6,144.2.140 5 noi 1101 in o > * 104.5, 

26.5, .4.4 ; m ( dnl; 05^ N£ 235 T\ Z V^f "»* »«.«*«J.«*3«. 



o o 



20 OH 



25 



30 



35 



To a solution of ^hlorobenzyl^hydroxy^-hydroxy-l- 
propynyOtfceno^^ 

and stirred for 18 h. The reaction mivt,, ^ ^ 18 heated to 100 ° C 

residueispa^^ 

extracted with CH 2 CL f 3 x 50 n,n th T * ' ( ^ ^ aqueous ^ is 

Ph™,,. ^ < 36 /°)ofthe title compound as a tan, crystalline sohd. 

Physical charactenstics are as follows- "mesoua 
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K CO 0 2^r^" CalbOXamide N °- 5) (02S ° *> * ^ added 

stirred for ,8 h. An addtttona, 0.200 g of bro.noac.tie acid i, added and the reaction fa 
shrredforan additional .8h. 

resutang residue is dissolved to ,0% NaOH and washed with CH C ^ZT , • 
addined withconc. HC, and the reacting precipitate is 

Physical characteristics are as follows- 

Mp 2 30. 2 35-C(dec);'HNMR(300MHz,DMSCW«)81 3 8 5 1034 883 7,7 

1208, 1027, 801 cm -' MS fr^wf rr ■ J V ' WW W«- 1243, 1222, 
43. (99X2,0(20,, U9 » 6 ^ ^ ^ ^ °* 




30 



35 



4 7-H T ^ t**" ° f ^ 4 ^'^^' ) - 7 -^'- 2 <4-hydroxy.l.bur w I>^ xo . 

98:2). Fractions homogeneous by TLC are ^h,^ ^ l«^U,.CH,OH; 
0 209 e my* «f a combined and concentrated in vacuo to yield 

g (8 1 /o) of the title compound as a white solid. 

Physical characteristics are as follows- 

Mp 136-139 -C; 'H NMR (300 MHz, DMSCW,) 5 10.60 8 72 7 41 7 „ 7 ,n 
4.55.4.42,431,3.44,2.88, ,.69. ,.49, ,.44; -CW-t^M^'S^^ 
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35 



• HCI 

ST ^ ^ (EXaffiP ' e N °- 8) (0J0 ° *> * DMF « ^are added £cO 
(0.550 g) and ^brco.o-W^efty.an.ine hydrobrontide (0.623 g, The ritio, L 
b '» and stiired for 3 d. An additional 0.220 g of ^CO, ^ ^T 2 
b^n,^^^ hydrobronli<ie „ ^ ^ ^ for 

s", " ^ *^*»««^ (CHACH.OH; 

v- M . n T h »»"»8™«'U S by TLC are combined ^concentrated in vacuo m 

C ^Td' " * m " HC1 - - concent t 

(19/.)oftheuttecompoundasanoff-white,ciystallineK,lid. 
Physical characteristics are as follows- 

7 2! 4 « V* ^ <30 ° ^ DMSCW «> 8 I0 - 93 - 10 »- * 7 42-7 33 

6J5% H.O). ?; 1 80I; C1> 1390; S ' 624 <"»■"««« «>r 



Me 

To a solution of ^Worober^l)^hydroxy.2-iodoutieno[2 3-»teyridi„e 5 
earhoxarn.de (ExampteNo. 2, (2.00 g) in DMF (14 mL) are added Ico^l 
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30 



35 



98-3t c . ! yenow solid is p imfied via column chromatography (C H CI fflra, 
98.2). Fractions homogeneous by TLC are cnmhit»a ^"jUj-CHjOH; 
5 pale yellow solid (this Lerial J„Li ' n ^ concentrated in vacuo to yield a 
— W is tfissolv^L^ r - ™^ PMuct, His 

concentrated in vacuo TheresuWna.fr P ^ Md *" fiItrate is 

Physical characteristics are as follows- 

,„ , ^MWJS 26; ^^MorobenzyO-a-iodo-T-isopropyl-^xo^ 7 
dihydrothaenop^Jpyridine-S^arboxaniide P ro Py^x<M,7- 

bromopropane H 19 mM Tk» M ^*i - , <uiuca i^L-U, (1.76 g) and 2- 

P e ( i.i9mL). The reaction is heated to 90 »C and stirred for 18 h. The 
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HO O O 

n>L) is hydrogen** over 10% M C (68 mg) * 3 ™° 2 2? > i.* 225 * » <» 

y*w sow is ^ ^ ;™ 

desired product as an off-white solid. - 8(46/o)ofthe 

Physical characteristics are as follows- 

sat 



HOOC 



30 



35 



v- tor ih. The reaction mixture is concentrated in vacuo n..™ ^ • 
H,G (25 raL) and stirred for 1 h. An off-white soM^Tu ^ ^ " SUSPCTded " 
«hanol to yield 0.210. (84%) ot2 Z V 0ffMd reci 5«^«' 

• 2 - 62 - Z5 °- l 44 : C NMR (75 MHz, DMSO-^ S 173.7, 172.3, 
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HCf 



25 



30 



mL) are added EDC (0.28S A DMAP (0.020 A JmB« XZ'i '7 « 
- shrred at « for 3 d. n. reacnon ^ was 

dissolved in CR n ^A m i\ ■ - . . «aicum vacuo. The residue is 

cu m ^«2^*2 (ov mL), washed with H n /^n «,i \ ^ j i_ . 

MgSO„ altered, and conccnLd in J™ W ° mU dricd wi * 

ftom ethanol to yield 0 492 , (8 ^T H ^ reSUl0ng ye "<™ solW is recrys,anizcd 

and the action is stirred a, 0 -C for 1 h T "* Km ° : °"° aad <« U <■ added, 
The resulting residue is dissoiv"", ffl a^oOmT TT " to VaCU °- 

NaHCOj (60 ml.) and H,0 (60 Z S^^^T d^ ^ 

annne as a while, crystalline solid. Theatnine(0 iletliLlr f 

mL) and concemrated in vacuo The JZ^T m mMhm< " ic HCI « 

acetate to yield 0.092 g (81^^ " reayaallized methanol/ethyl 

7 u o.w.i g (81 /„) of the title compound as a white solid 

Physical characteristics are as follows' 
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10 



15 



and desired product is isolated as a yellow solid. This material is re-subjected to the 

compound as a pale yellow, crystalline solid. g (6 ° %) ° f htle 

Physical characteristics are as follows: 

Mp 238-240 °C; >H NMR (300 MHz, DMSCW,) 8 13 45 10 30 8 80 7 Q« -7 . i 



OH O 



25 



30 



35 



carooxylate (0.506 g) from Example No. 33 is dissolved in THF n nn »i . ■ 

then the reaction is cooled in an ice bath Tort.; ♦ m ™* 000 mL) with heating and 

LiAlH in THF f) a t TZ S ° 1UU ° n 15 added a 10 M solution of 

S 2^1x1 ri ^ ^ ^ t0 Waim » — temperature and is 
stirred tor 2.5 h. The reaction is quenched with water ( 1 mL. 1 0<»/ Ma nu „ T . 

(1 mL). The aluininum salts are filtered off and tnTfil^ ( } ' ^ Hz ° 

resulting yellow oil is nurifi™. K„ , u * 18 concentrate d * vacuo. The 

8 y 011 1S Punned by column chromatogranhv (CU rt , no „ „ 

Fractions homogeneous by TLC are comhin^ T < CT * C Vmethanol, 98/2; 95/5). 

^o/. combined and concentrated in vacuo to vielri 0 ?Sd « 

(54%) of the title compound as a pale yellow solid. 8 

Physical characteristics are as follows: 

Mp 205-210 OQ »H NMR (300 MHz, DMSO-^) 8 13 34 10 57 « 7 « 
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Physical characteristics are as follows: 
,^ P230 " 236 ^ 870 741 7 32 , «« 

^^^STS,?2 I • 173 0 ' io ' 



• HCI 



15 



20 



25 



30 



white solid. S 1 } of ^ utIe compound as a 

Physical characteristics are as follows- 

53.82; H, 4.97; N, 8.95; CU5..6; S. 6 sT ' ' " ^ *»»* C - 

EXAMPLE 38. AK-f-ChlorobepzylH-methvl^o-J 



o o 



CH, 



35 



(0. 16 .nL) S ^ 2A ^°' U<toe ( °" " LX -* «»—«-»• 'Monde 
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CH3 o o 



CH, 



25 



30 



35 



tetnperafcr. for , , h „ ^ ^ J*^^ ^ ™ ■ .* n» m 

025, , (63%, of ^ utle „ . p^J^d ^ ^ " 

Physical characteristics are as follows- 

u,c ^jsssjs^ss^; ; 7 't ,64 - 3 - ,5m ' 

70.5,64.6,56.2,42 7 42 2 41 2- TP ia ' 7 7, 126 7 ' 1261 « l'»-9> M4.2, 

^) OH O 

h*¥ no, 

ntixhue is allowed .0 warn, to „ and ,hen ^ " ^ 30(1 *■ — *■ 

mL) and formaldehyde (2 6 mil «. «m 77 Addittonal moipholine (2.7 

vacuo. ^ is ^ wi^^ST" " i " *■ ta 
with ethyl acetate (50 mL) then CHr. «« , > . >' aqUeOUS Uyer is 
^andiHa^^ ft ^f^ ) M ^'^^^ed to d M a ql ^ 

confined or^c Uyers are dried £ ^^7" " ~ 3 * 

in mgau 4 , tutered, and concentrated in vacuo. The 
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v u&j own example No. 41 and potassium carbonate n mr ,\ » 
suspended in DMF Yi n t»t \ * ... "»™onaie U32mg)are 

r .Jt } t0thenUXtUreisadded l-iodopropane(107uL) The 

react l onm 1 xture,s a llowedtostiratroomtemperaturefor4h Additional 1 ^ 
(107 uL) is added and the mixture is heated to 60 »C for 2 h ^ Ad **°^ 
cool to room temperature and stand fotlSh * ^ 4 ° 

t crude solid is purified by recrystalli^on fiom ethanol of 
the title compound as a white solid. 8 ( /o) of 

Physical characteristics are as follows: 

Mpl74-176 o C; , HNMR(300MHz,DMSO-rf)8l0 58 * 7i -7,-,,., 
21.6. 10.6; 2968 ,652 1593 15^0 *^5fK ^« il* ^7.6, 56.6, 52.9, 41.4, 
5.76; N. 9.11; CI, 7.75; »™° ,S+H> ' F °™ d (C„H !sC lN,O lS): C, 60.03; H, 



35 



carboxamide(418mg)fromE Mmn i ( .M 4, T ^yumienoi^^-^Jpyndine-S- 

•° cool .o ^ ^pe^e, is p0 J £ ^ * ~ * *— 

water < 25 ""L)* ^ then extracted with EtOAc 
63 
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Intone (3.0 ml) is added to a miaoe of MO-^-butoxycarbonyWhien-a-yn 
po«ss lum cart,ona,e (8.4 g) i„ DMF (67 ml ). n. mixtoe is sfaed vigorous* 7^, 

oil 0 prOVlde 1 5 8 8 of the title compound as a dark yellow 

Physical characteristics areas follows- 

. PREPARATION ^W^^^^s^^^^ ^ 
methylaminomethylenemalonic Acid Diethyl Ester. , omethyl tmen-2-yl)- 

CHj CO^t 

acid diemyUsttXt^ 
s^te^ 

saturated aqueous sodium carbonate (98 ml) is slowly added. The solution is extracted 
three tunes with ethyl acetate (300 m, total) and the combined organic lay JatTen 
washed three times with water (600 mitotan TTv>™, . 

23 0 fi (96%) of th, riti , 6ntS removed m vacuo to afford 

^J.u g ivo/o) of the title compound as a brown oil. 

Physical characteristics are as follows- 
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lowered to abou, 4 with 6 M HC1. * mixture is cooled , 0 abou , „. c Md 
nnsmg with »>« water. The ng h, brown solid „ ^ jn , 

<^fo afford 0.45 g (98%) ofmedUe compound ° 



Physical characteristics are as follows: 

'H NMR (400 MHz, D 2 G) 6 8.6, 7.68, 4.66, 4.00, 3.92 3 38 »c NIMR , 

i69 ° 2 - ,55o °- 14 "°- — 



100 MHz, 



° o 



'CI 
CH 3 




15 



20 



^^ < ^>' lfonn »''d=(9.8ml)a n dhea t edto65-70°Cfor35hr TV> 

th«reac«onm i x«ux« isad ded4.hlor„ber^la m i I1 e(044 nll )and«he ! [ 

about 1 .5 hr at 65-70- CIV™. ■ mn '" ,s h "«d for 

-,45.cu 1 av a ouu:ove no :l^orlr5^:7^r isdrie<,a, 

Physiea, character,^ are . ' " ,teCOmPOU,,d - 

'H NMR (300 MHz, CDC,,) a ,0.6,, 3.59, 7.4., 7. 28 , 4.6,, 3.88, 3.72 2 53 
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Physical characteristics are as follows- 

120.9, .15.7,66.8.57.6 534 £42*^ ' M ** 137 * »H I»* 

C ".64; H, 4.66; N, 8.76; Br, ' ^ ^ "* 476 



OH O 



CI 



mL), motpholine (15.7 mL), Pd(OAc. (0101 Jr T* ' ^ ""M-*" 
bubbled through the solution. „. * minutes. Carbon monoxide is then 

HC. (75 roL) are added £££ZL T- ' emPera, ° re "* 05 ^ - 2 M 

tmdeoneemrldin 0 :^ ^ ^ T ^ ^ 

(CH.CI,; CH^Vmethanol 98/2) THe , BpUnfiedb '' cbromatogmphy 

aeetonitnle to yield 0.648 g " * «X«-d iron, 

D . . ' 8 i /o)ofAefatlecom Pound as an off-white solirt 

Physical characteristics are as follows: 

Mp217-219oC; , HNMR(300lVlH z ,CDCn«R7o -7^ 
3.80; »C NMR (CDCK) 5 165 8 162 . ^7, f, ' 6? ' 7 - 31 " 7 - 25 ' 468 ' 3 ^ 

1432, 1274, 1 / 13 , 4.^22)2^ rO 1541 ' 15 ° 9 ' 1488 ' H58 ' 
N, 9.76; CI, 8.29; S, 7.50. ^ " ^ FoVn± C > 55 47 ' H, 4.16; 
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suspension is poured into water HOmT i «u \ ure ior isn. The resulting 

by diethyl ether (5 J* Z Z ^ ** **** with water (5 mL) followed 

eLot ZZ^T solid is r fied by re ~*- *- 

^mg («i /») of the title compound as a white solid 
Physical characteristics are as follows- 

EXAMPLE 51. *('W:hlon>b ra zyl)-2-(4-morpholu,yb„«hylM^xo 7 « 

o 

iS «— *>«> ™ P5 mL) exTaCed wifc EtOAc^x 2 L^Tr" 0 " • 
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9. o 



S 



15 



20 



25 



Example No. 4!, ^y^J^t^^,^^ W " "* *» 

(3X25 mL). The organic tayer ia dried (SSotL^ " """"^ "* E,OA<: 

Purified by column chrnnMrnU^CT o / * , com * ntat « i - The cnrd. prod nc t i s 
^^donirorneu^S 

solid. g u 1 /o > of tote compound as a white 

Physical characteristics are as follows- 

1X7, .296, 1,43 ,, i', ^ ^ 1651 ' ««• '532, .502, .457, 



9 o 



30 



35 



Example No. 4., nrpheny.phospil (34. ^annT 7 , -*"-*••<«« "-8) *» 
no,). The reacrion .nUmr. is J™.„ g> ' ^ 3 "»«lytaWtanol (243 pX) in THF (10 
suspension * ^Zj^^^HT «W 
^ord 63 m g (, 2%) ofthe « Ue ^ *- — i - 
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What js cUnm^ 

1 • A compound of formula I: 

R 4 S 9 



R 2 

I 



or a pharmaceutical^ acceptable salt thereof wherein, 
R is 



R 2 is 



R 3 is 



(a) 


CI, 


(b) 


Br, 


(c) 


CN, 


(d) 


N0 2 , or 


(e) 


F; 


(a) 


H, 


(b) 


R 5 , 


(c) 


NR 7 R\ 


(d) 


SOjR 9 , or 


(e) 


OR 9 ; 


(a) 


H, 


(b) 


halo, 


(c) 


aryl, 


(d) 





(e) (C=0)R«, 

(0 (C=0)OR 9 , 

(g) cyano, 

® OR» Whercin S3id ^ ^ bOUDd a Carb ° n at °^ 

0) Ohet, 

(k) NR 7 R 8 

0) SR'°, 

(m) Shet, 

(n) NHCOR", 

(o) NHS0 2 R' 2 , or 
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(a) aryl, 

(b) het, 

(°) C^cycloalkyl, or 
(d) 



C,. 7 alkyl which may be partially unsaturated and is optionally substituted by 



10 



R ,0 is 



R u is 



15 



is 



20 



25 R' 3 is 



(a) 


H,or 


(b) 


i.t«ua.j i wpuanaixy substituted by OH; 


(a) 


OR 10 , 


(b) 


Ohet, 


(c) 


Oaryl, 


(d) 


C0 2 R' 0 , 


(e) 


het, 


(f) 


aryl, or 


(g) 


CN; 


(a) 


H, 


(b) 


het, 


(c) 


aryl, 


(d) 


Cj-scycloalkyl, or 


(e) 


C,. 7 alkyl optionally substituted by NR 7 R 8 



30 (e) 



R M is 



(a) (PO)(OR ,4 ) 2 , 

(b) CO(CH 2 ) n CON(CH3)-(CH 2 ) n so 3 M + , 

(c) an amino acid, 

(d) C(=0)aryl, or 
C(=0)C,. 7 alkyl optionally substituted by NR 7 R 8 aryl het TO H « 



35 



(a) H, or 

(b) C,. 7 alkyl; 

each i is independently 2, 3, or 4; 
each n is independently 1 , 2, 3, 4 or 5; 
each m is independently 0, 1, or 2; and 
M is sodium, potassium, or lithium; 
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10. Ib. confound of claim 1 wherein R 2 is methyl, ethy,, isopropyl, 2-hydroxyethy, 
2-(diemylammo)e my l,or2-(dimem y lamino)ethyl. 

5 11. The compound of claim 1 wherein R> is H, halo, S(0 )m R' (OO)R* (OO.OR' 

SOji*. ' ' ' ' ^ R • ^ (OOC.^kyl, and 

13. ^^"dofcWm.^R^c,^,^ 

PR „ 0R y , SR „ 

SR' J .NR'R',talo,(O-0X: 1 .^l £y l, llnd sOJ(.« : PK.OR.SR, 

14. Hie compound of claim 1 wherein R>i*r .n_ i ,.■ t 

' woeran K lsC i ;alkylwmchmaybepartiaUv 

20 — "^^^ b ^-— ^--^e^poV.J,^ 



3-meftoxy-propynyi, hydroxy- i-bmynyi, 3-hydroxypropy, cyano 4 JL^T 
carbonylj-l-butynyl^hydroxybotv! 3 0-o,rt, ^ 4,4^methoxy- 

immii i* tyl,3 " (3 - cart,t " I Wropanoyloxy>l-propynyL3- 
OnorphotaoaccoxyH-propyny,, 3-(2-am^3-memy lb ^y lo J,.^ „ 

16. The compound of claim 1 wherein R 3 « <* u ^ 

bmyny., 3**^ morpnomZmy '^T'T^ 

N<mem yl )am»omemy, or^xy^ P " <4 - hydro![ »>- 2 - h ''«^ 



25 



30 



KlJZT*? ° tCUm ' ^ *' " morphoumomemy. 
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(18) 

(19) W(l(*4X&*^^ 

oxotbenop^pyridin-^-ylJaceticacid; ' 

5 (20) ^^loioben^I>7^yl.2.(4.hydioxybutyl)^x<M 7- 

dihydrothieno[2,3-6]pyridine-5-caiboxamide; 

dihydrothieno[2,3-6]pyridine-5^arboxamide; - 
> 4jKhhydrothieno[23-%yridine-5-carboxamide- ^Py^xo 

(26) ^Chl^beo^iodo-T-^^ 
pyndine-5-carboxamide; 1 ' OJ 

(27) ^Joata*^^ 

dihydrotbjeno^-^pyridme-S-caiboxamide; 

(28) ^«-a&oben^^ 

dohydrothieno^-^pyridine-S-carboxaimde; 

(29) MP^-W^orobenz^^ ? 

(30) 3K5-{[(4-<^oroben 2 yl)amino]carbonyl}-7-ethyl-4K>x(M 7 
^othi^^^ 2-(4- m or P holinyl ) aceta te ; 

(31) H5-{[(4-CUo ro benzyl)amino]carbonyl}.7-ethyl-4K,xo^ 7 

(32) 3^5-{[(4-Chloroben2yl)ami n o]carbonyl}-7-ethyl^,x<M 7 

dihydro W B^holinybnethyObenzoate- 
(33] MethyI-5- {[ 4^^ 

bjpyndine-2-carboxylate; 
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(50) A^Chlorobenzyl)-^ 

dihydrothi e ao[2,3-A]pyridine-5-carboxamide; 

(51) "^orobW^ 

5 (52) W&tonto^ 

a phannaceutically acceptable salt thereof. 
19. The compound of claim 1 which is: " - • 

is ™ en o[2,3-*]pyndme-5-carboxamide; 

«aeno[2J-6Jpyndine-5-carboximideV ' 

0x0-4 

25 thien ^ ^"""^ 

25 ^ OT °t23-*]pyridine-5-carboxamide; 

dmydiottoenoaS-^yria^e-S^arboxanude; * ^<M,7- 

(8) ^4^hlo ro ben2yl>7-[2-(diemylammo)ethyn.2-r3 hvrfrov^ n . 

5-caJ^ 

^ydrothtenor^-^yridme-S^arboxamide; 

83 
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(27) ^-(4-bromobenzyl).7.methyl-2-(4-moipholinyImethyl)-4-oxo-4,7- 
dihydrotbieno[2,3-%yridine-5-carboxanude; 

(28) 7-Ben2yl-M(4-chlorobenzyl)-2K4-moipholinylmethyl)-^xo^,7. 
dihydrothieno[2,3-6]pyridine-5-carboxainide; 

(29) ^4-ChIoroben 2 yl>7<3.fluoroben2yl>2-(4-morpholiny^^ 
dihydrothieno[2,3-Z>]pyridine-5-carboxamide; 

(30) Ar-(4-CMorobenzyl>2<4-morpholinylmethyl^ 
dihydrotbieno[2,3-6Jpyridine-5-carboxamide; 

(3 1) W^lorobenzylW^^ 
furanylmethylMJ-dihydrothieno[2,3-A]pyridine^ 

<32) ^4-pilorobenzyl)-2-(4-mo^ 

P yn-oUdi^l)ethylHjHiihydrotWeno[2,3-6]pyrito^^ 

(33) ^4-CUorcbenzylK^^ 
4,7-dihydrothieno[2,3-Z>]pyridine-5-carboxamide; 

< 34 ) AK4-CMorobenzyl^ 

4J-dihydrothieno[2,3-6]pyridiiie-5-caiboxamide;or 
a pharmaceutical^ acceptable salt thereof. 

20. The compound of claim 1 which is: 

(1) ^^oben 2 yl>7^myl-2K3-hyd^xy-l-p^^^ 
tmeno[2,3-6]pyridine-5-carboxamide; 

(2) ^-CUan*^ 

thieno[23-6]pyridine-5-carboxamide; 

(3) ^Cmorobenzyl>7-emyl-2-(3-hydxoxypropy^ 
thieno[23-6]pyridme-5-carboxamide; 

(4) ^Cmoroben2yl)-7-(2-h y droxyeth y l>2-(3-hydrox y ^ 7 . 
dihydrothieno[2,3-%yridine-5-carboxamide; 

(5) AWWorobenzyl>^^ 

oxo^J^mydrotmeno[2,3-%yridine-5-carboxamide; 

(6) W^orobenzyl^-emy^^ 

thieno[23-*]pyridine-5-carboxamide; 

(7) ^4-CMo ro benzyl)-7-(2^ ? 
dmydrotbieno[2,3-6]pyridine-5-carboxamide; 
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(24) 7-Benzyl-AH4-chlorobe^ 
dihydrotWeno[2,3-*]pyridine-5-carboxarnide; 

(25) ^(4<:hlorobenzyl)-7-(3-fluoroben2yl>2-(4-morpho^^ 
dihydrotbieno[2,3-A]pyridine-5-carboxamide; 

(26) *<4<*tonbaufly^^ 

fui^ylmethylM,7-dihydrotbieno[2,3-*]pyridine-5^^ 

(27) AK4-Chlorobenzyl)-2-(4-mo^ 
Pynolidmyl)ewylMJ-dih^^ 

(28) *K4-Oilo ra lwty^ 

4J-dihydrotWeno[2,3-%yridine-5-carboxamide; 

(29) *<4<*tai*« v ^ 

4J-dihydrothierio[2,3-*]pyricIine-5^aiboxamide; or 
a pbarmaceutically acceptable salt thereof. 

21. The compound of claim 1 which is: 

(1) '-W^fSlhiOtaD^ 

dmydrotliieno[2,3-6]pyridme-5^arboxamide; 

tliieno[2,3-6]pyridine-5-carboxamide; 

(3) ^Cliloiobenzyl^^-hydroxypropy^-memyl^ 
thieno[2,3-6]pyridine-5-carboxamide; 

(4) AK4^Woroberoyl)-7-memyl-2K4-momholmylmemyl)^^ 
dihyo^otliieno[2^.6]pyridine.5-carboxamide; 

(5) AK4-cMorobe^ 

ammo^emylH-memyl^x^-dmydmtmeno^-^ 

(6) ^Worober^l)-2-(((2-hydroxy-2-phenylemyI)(^^^^ 
ratM^xo^^ydrotmeno^^^ 

(7) ^4^orober^l).7-emyl-2^4-momhoImylmemyl)^xo-4,7- 
dihydrotWeno[2,3-^]pyridine-5-carboxamide; 

(8) ^4-Chlorobenzyl)-2^4-momholmylmemyl)^xo-7- P ^ 
dmydrothieno[2,3-6]pyridine-5-carboxamide;or 

a phannaceutically acceptable salt thereof. 
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R M is C U7 aikyl optionally substituted R 33 ; 
R^isQ.TalkyUarylorhet; 
R 36 is COjH or C0 2 C,. 7 alkyl 
each n is independently 1, 2, 3, 4, or 5; 
5 each m is independently 0, 1 , or 2; 

M is a phanrnceutically acceptable cation (e.g. sodium, potassillm> or Kmum} . 

1.2,3. 4, o 5) urdependendy setecKd torn the group consist of hrUo, cyano, 
mfluoromcutyl, tnfluorornetttoxy, hydroxy, carboxy, OR", phenyl, phenol (C 
.0 «arbony,, SR", and C.aKy, optionaily suhshhtted wid, one orZ Ssdtuents 

fLnf? ^ T" ^'"'^"^^ly^tMedwiaone^ntorr ' 

15 

2* A pharmaceutical composition comprising a compound of any one of claims 1 to 23 
and a pharmaceutical^ acceptable excipient. 

^ 25. A compound of any one of claims 1 to 23 for use in medical treatment, 
h^esv^ 

type , 2, 6, 7, or 8, vancella zoster virus, human cytomegalovin., or Epstein-Barr virus. 

vL tvn?r r POUn<1 °f Cldm 26 Wherem ^ infection * herpes simplex 

EpTerBa^ J™ ^ ^ tyPe * ^ ~- h — cZegalovirL, 
3Q * pStem " BaiT virus, human herpes viruses 7 or human herpes viruses 8. 

35 Zj^Zl' "T^ ^ ^ ° f CkimS 1 10 23 10 * medic — t for 

treating or preventmg a herpesviral infection in a mammaL 
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aUcyiating the compound of formula L-2 ,o provide a corresponding compound of 
formula L-3: 

n-R 

L-3 CO * W 

wherein R is C M alkyI; 

^^^^^"ffennulaWwima^yienemorphoWumsaltro 
provide a compound of formula L-4: 



Q 



N- R 



co 2 w 



L-4 



cycling the compound of formula L-4 ,o provide a bicyclic ester of formula L-5: 

Q 




10 



L-S * 



hydrolyzing the ester of formula L-5 to provide a carboxylic acid of formula L-6: 



o 

C0 2 H 



L-6 R 



and 
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37. The compound of claim 34, 35, or 36 wherein R is methyl and W is ethyl. 

3 8. The compound: 

5 (1) ^3-^-butoxycai*ony^ 

acid diethyl ester; 

(2) ^-(3-/er/-butoxycarbonyi-5 morpholinomethyl-thien-2- 
yl)methylaminomethylenemalonic acid diethyl ester; 

(3) ethyl 7-methyl-2^4-morpholinomethyl)^xo^J.dihydrotlueno[2,3- 
10 b]pyridine-5-carboxylate; or 

(4) 7-methyl-2^4-morpholmom^ 
b]pyridine-5-carboxylic acid. 

39. A method for preparing a compound of formula I: 

15 

R 4 9 {? 



R 2 



wherein R'-R< have the values described in claim 1, comprising reacting a corresponding 
20 carboxylic acid of formula (II): 

*4 o 
1 

(II) R 2 

with a ben2ylamine of the formula: 

wherein X is CI, Br, CN, NO,, or F, to provide the compound of formula (I). 
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14-11-1995 


2186124 A 


26-10-1995 


1146206 A 


26-03-1997 


9603028 A 


14-05-1997 


0756599 A 


05-02-1997 


964195 A 


17-12-1996 


76320 A 


28-08-1997 


8295693 A 


12-11-1996 


9528405 A 


26-10-1995 


964434 A 


18-10-1996 


283813 A 


25-11-1998 


316796 A 


17-02-1997 


6048863 A 


11-04-2000 


4632796 A 


27-08-1996 


9600341 A 


15-09-1998 


2211969 A 


15-08-1996 


1173868 A 


18-02-1998 


0808317 A 


26-11-1997 


9169768 A 


30-06-1997 


9624597 A 


15-08-1996 


960748 A 


21-08-1996 
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